examples. New equations for the activities of the respective components represent the data more accurately than previous treat,ments and delineate the similarities and differences between such systems and nonelectrolyte solutions.
IJ
Electrolyte systems extending in the liquid phase from a dilute solution in a polar molecular solvent (such as water or an alcohol) to a pure fused salt constitute an interesting but infrequently studied type. In a 1954 article with the same title as this paper, Kraus' summarized the information.
then available concerning such systems. Kraus emphasized measurements of conductance but also considered the few thermodynamic data therl available for such systems. In the following 25 years, the vapor pressure and thereby the activity of water has been measured for the systems (Li,K)NO 3 -H 2 0 and (Ag,TZ)NO 3 -H 2 0 over the entire range from pure water to nearly fused salt. In each case there is a fixed,/equal ion fraction of cations so that either can be regarded as a two-component MNO 3 -H 2 0 system. The mixing of the salts .reduces the melting point and allows the experiments to be carried out at low pressure near 100°C.
With the availability of these thermodynamic data it seemed worthwhile to examine again the nature of these novel systems. A new interpretation will be given to the thermodynamic data which has many advantages over that previously presented, although it uses a form of equation which has been commonly used for nonelectrolytes.
Conductance
Before dealing in detail with the thermodynamic data, it is desirable to review the situation with respect to conductance, both as Kraus described it and as it has changed since. The appropriate function giving a simple picture of FA the character of, the solution is the product of the equivalent conductance and the viscosity, nA. Figure 1 
Ilk
With this brief review of the situation with respect to conductance, we turn to the thermodynamic data.
Activity-Preliminary Survey
The activity of water is given by its vapor pressure above the solution; this has been measured for (Li,K)NO 3 - The similarity of the curves on Fig. 2 to those for nonelectrolyte solutions is striking. The dashed line representing a 1 = x1 can be called "ideal-solution behavior" for these systems, as it is for nonelectrolytes; but it is realized that a statistical model yielding that result would be more complex for the ionic case. Also the Debye-Hückel effect is a departure from this ideal behavior. Nevertheless, it seems worthwhile to explore the use for these systems of the simple equations for nonelectrolytes. One of the simplest and most successful had its origin in the work of van Laar 13 and has been widely used since. Prausnitz 14 discusses this and related equations as well as the contributions of Margules, Hildebrand, Scatchard, Guggenheim, and others to this topic.
For the activity of either component, referenced to the pure liquid, one has 2,n a 1 = 2.n x 1 + w 1 z 2 2 (la) in a 2 = 2,n x 2 + w2z1 2 (lb)
Note first that if (b 1 /b 2 ) is unity, z 1 and z 2 reduce to the mole fractions x 1 and x 2 . Thenone has the even simpler equations £n a 1 = 2,n x 1 + w x 2 2 (2a) 2 2,n a 2 2.n x 2 + w x 1 (2b)
In either equations (1) or (2) 
Here a = a 1 is the activity of water, x is its mole fraction on an unionized basis and both c and r are empirical parameters. VC where x is the mole fraction of ion i. 'Also p is a parameter related to the closest approach of ions but increased by the factor (1000/M1 ) 1 " 2 from the parameter b used on the molality basis.
For our case of a 1-1 electrolyte these equations reduce tol=x 2 and el 1/2 1/2 = (500/M1 ) 1 " 2 Ax2 3"2 /[l+(p/ 2 )x 2 1
In our earlier work 16 we found a value 1.2 was optimum for the "closest approach" parameter for a variety of simple electrolytes and with the use of particular forms for the terms expressing the effects of short-range forces. Conversion of The expression for the electrostatic contribution to the activity coefficient of the water, equation (4), is consistent with the following equation for the electrostatic excess Gibbs
where the sum includes all species, neutral as well as ions. (16) can be combined for the appropriate charges of the ions to obtain the mean activity coefficient.
In the case of 1-1 salts, this is trivial and yields -1/2 n 1± = -(500/M1 ) 1 " 2 A{(2 3 " 2 /p) n(l+p2 x2 1/2 ) + 1/2 3/2 /(l+p2''2 1/2 (x 2 -x 2 ), x 2 )}.
For the complete expression for the activity coefficient of the solute, alternate standard states must be considered.
If the pure fused salt exists at the temperature of interest, O it is usually preferable to take it as the standard state, yt = 1, at x 2 = 1, then for a 1-1 electrolyte
(pure salt standard state).
The standard state based on the infinitely dilute solute must be used if the pure solute is not liquid or may be desired for comparative purposes. This basis, y = 1 at x 2 = 0, requires just a change in equation (18) 
The activity coefficient curves, including those for the Thus other factors in addition to molecular volumes affect the (b 1 1b 2 ) value for these systems as is the case for intermetallic solutions and to some extent even for organic molecular solutions.
Further study both theoretical and experimental, of these fused salt -molecular liquid systems will be interesting. 
